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(71) We, Transparent Paper Limi- 
ted, a British Company, of Bridge Hall Mills, 
Heap Bridge, Bury, Lancashire, do hereby de- 
clare the invention for which we pray that a 
patent may be granted to us, and the method 
by which it is to be performed, to be particu- 
larly described in and by the following state- 
ment:— 

This invention relates to the coating of film 
material and is particularly concerned with the 
operation of smoothing rollers for smoothing 
a layer of coating liquid on a fibn. 

In the coating of films of regenerated cel- 
lulose and other materials, such as are used 
for packaging purposes, with a coating liquid 
comprising a solution or dispersion of mois- 
ture-proofing and other compositions, it is con- 
ventional to immerse the advancing film 
through a bath of the coating liquid and to re- 
move excess liquid by passing the fihn after 
it emerges from the bath between a pair of 
closely spaced parallel metering rollers which 
are designed to leave a required amount of 
the liquid on the fihn. 

Before drying this applied coating, it is de- 
sirable to smooth out longimdinal striations 
which appear on the fihn due to the use of 
these metering rollers, A marked improvement 
in the sanations is normally effected by con- 
tactmg the rising fihn on each side alternately 
wiA the surface of counter-rotating smoothing 
rollers, of whidi there are usually two on each 
side. 

By the term "counter-rotating" it is meant 
that tile surface of the roller which lightiy 
contacts tiie film is made to travel in the op- 
posite direction to tiiat of tiie fihn which gea- 
eraHy travels vertically upward, the surface 
speed of tiie roller bemg generally lower tiian 
tiie speed of tiie advancing fihn. 

It seems to be gcnerafly understood tiiat one 
smoothing roUer per side is insuffident, and in 
one difficult case it has even been proposed 
that a mmunum of five rollers per side be em- 
ployed. In general, however, two rollers per 
side are used, r 

Broadly, die present iavention concerns hn- 
[Price 25 pl 



prpvemcnts in the smoothness of these coatings 
obtainable by imparting to the smoothing rol- 
lers continuous movement, to and fro in ic- 50 
lation to die film. 

Accordingly, one aspect of the present in- 
vention provides a method of coating a fihn 
with a coating liquid, wherein one or both sides 
of a travelling fihn is or are coated with the 55 
coating liquid, the thickness of which is 
metered to a desired value, and wherein the or 
each coated side of the film is contacted with 
at least two smoothmg rollers each of which 
rotates in a sense such that the surface of the 60 
roller in contaa with the fihn travels in the 
opposite direction to the direction of travel of 
tiie fihn, and at least one of which is continu- 
ously moved to and fro in relation to tibe fihn. 
. According to another aspect of the present 65 
invention there is provided apparatus for coat- 
ing a fihn with a coating liquid comprismg 
means for applymg tiie coating liquid 
to one or botii sides of a tiavelling fihn, 
means for metermg tiie tiiidoiess of 70 
the appHed coating liquid to a desh^ 
value, at least itwo smoothing rollere 
mounted to contaa the or each coated side of 
the film, means for rotatmg die rollers such 
tiiat the surface of a roller m contact witii the 75 
film travels m the opposite direction to the dir- 
ection of ttavel of the fihn, and means for con- 
tinuously movmg at least one roller to and fro 
in relation to the fihn. 

In one embodiment of the kvention tiie or 80 
each roller is both reciprocated m its axial dir- 
ection transverse to die direction of travel of 
die fihn and caused to vibrate m otiier than tiie 
axial dh-ection, e,g. m die vertical or horizontal 
direction. However, tiie or each roller may be 85 
only reciprocated or only vibrated. 

Preferably, if more than one roller is con- 
touoi^ly moved tiie roUers are reciprocated so 
ttat they are out of phase witii one anotiier. 

Preferably at least tiiree smootiiing rollers axe 90 
employed for each coated side of the fihn. 

It is believed that tiie smoodung action of 
the previously proposed smootiung k>11cis is 
achieved mamly as follows: consider a very 
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narrow idativdy thidk stripe of coating liquid 
rising ftojn the metering rollers. When this 
meets the low speed counter-rotating surface 
of the smoothing roller, a sinall dam or puddle 
of coating liquid will accumulate and: will nat-. 
urally assume a width greater than the width 
of the original stripe. The counter-rotating 
roller, supplied from this puddle, takes a por^ 
tibn of the coating liqtiid round on its surf ace 
and re-applies it to the surface of the filmi The ^ 
very action of picking up and laying down the 
coating liquid, as well as the formation of the 
\vider puddle, restdts in die stripe of coadng ; 
liquid being widened oiit ' and ;thiMe^^^ 
acuon is of course then taken a' further stag6 
when' tjle second ismoothing roller is ericotin- 

i It is this vjrid^g out and toning, of tjie 
striations whidii results in a smoother coating, 
and, the initial improyemqnt imparted by the 
present reciprocating movements is believed to 
be due to a sideways tfarust imparted to the 
puddle, thus increasing its effective width anfl 

: reducing its thickness still furdier. A secpnd- 
^iry effect is that the then largely flattened 
stripe of coadng liquid carried'On the surf ace 
of the roller is given a sinuous path when: 
transferred to the rising fihn and the ncxt^ 

^ ioller in line is not thwefore called upcin to 
deal'wMi a simple vertical stripe, This^ angular 
attack of the second roller can be enhancW by 
arranging the rccipticatioiBVdf the second rol- 
ler tb move at the saine ispeed but out of phase 
widi those of the first. The effect of this^^gu- 
lar attadc is still further to spread die surface 
irregularities, widi consequent improvement of 
smoodmess, . . , ; r * 

If, however, ±t horizontal, movements, of 

s the two smoothhig roUeis, which are vertically > 
aligned^ arie arranged in a completdjr opposite 
sense, cyclic variations in effect occur. This is 
due to the factithat the reciprocating move- 
ments must, for mecham'cal reasons, be largel;^ 
or completely hannonic^ so that at the mid-' 
position of the two rollers the sideways slnear- 
ing effect is at a maximum, whilst near the 
end-positions where the motions are revcrsedy 
there is littie or no sideways-siiear effect. For 
this reason; a preferred arrangement 'is to dniT 
ploy • at least three sinoothing . rollers on eacH^ 
side of the film, eadi redprocating a.t ;siiii^ 
speech and with similar amplimdes but out of 
phase inso^ tb^t at any given moment^; one ; 
of the rollers is always at or iiear its nmimmn ' 
horizontal speed and efifecriveriess. 

In order to obviate any tendency of the 
smoothing rollers to cause tindesired horizon- 
tal disjplac^ent of the film itSielf, in spite of 
the fact that the metering rollers grip the film 
to some exteiit and in spite of the tensiqii in 
die fihn at this jppiht^ it may be arranged that 
the smoothing roll^isf pnef side of the' fihn 
be phased to move in ah op|j)6site hdrizbntal 



sense to that of the rollers on the odicr side. 

In order funhcr to describe this invention 
reference will' now be made to the accompany- 
ing drawings which illustrate diagrammau- 
cally and by way of example an embodiment 
Vthereof and in which:—; 

Fig. 1 is a schematic side view of apparatus 
for coating fikn material according to the 
. invention, 4 support structure for die rollers 
' being omittc4 for die sake of clarity, 
Figl 2 is a schexpatic firont view of the ap- 
pjiratus shown ill Fig, 1, showing a support 
stniqturc in outline, * . 

Figs. 3 and 4, are end views of a smoothing 
roller forming part, pf the apparatus shown 
in Figs. 1 and i?/ and illustrate vibration 
of the axis of a irdUfer in vertical and hori- 
zontal planes respectively. : 
; Referring how to the Figs., an apparatus for 
cbating, regenerated icelluTosei comprises a coat- 
ing batii 6 throu^ which 9 film 1 of regen- 
erated <»llulose is led m the direction shown 
by the anow A, and .toatcd. Metering rollers 
: 4 "are niounted Aove the bath' 6 to receive the 
; coated film aftpt it leaves the t?ath and to con- 
^'trol the thickness of the coating liquid on both 
sides of; the film, AboVe the' metermg rollers 
and below a diying chamber 5 for drying the 
coating liquid are arranged, on k support struc- 
ture 2, six smoothing rollers^ 3, thw on each 
side, staggered in the. usual ;^nannerl They are 
counter-rotated siich that '/their surface speed 
is less tiiaii one-half the. si)eed df the advancing 
fihn. 

The diameter of the rollers 3 which have 
smooth surfaces! is 50 mm: jand die vertical 
distance, betwi^en their centres on each of the 
sides of die fihn i^ 125 mm,. The rollen on 

' one side are at a 62.5 mm. vertical distance 

; fjT^ih their fellow^ on the other side, so that 
thb .vertical distance^ between the bottom and 
top roller of the six is Jl2.5 :inm.. The rol- 
lers are redprdcated/axially,/with an ampli- 
tude of 20 mm., at a' speed of one complete 
return movement per 2 revolutions, in such a 

, way that the midcMe roller of one set of three 
begins its movement w^ien the bottom one has 
completed about one-third of its total move- 
ment, and the top roller of the set begins its 
movement whei| die middle one has completed 
about phe-third of its total inovement This 
axial moviement of eiich of th^ three smooth- 
ing rollers on one side of the film is easily 

' effteted since the three relevant shafts are ver- 
tically aligned. A veirtical camshaft is arranged 
in a manner known jyer se for reciprocation of 
a body,: to cairy^ three single- or plural-lobed 
cams each of which bears on the end of a 
smoothing-roller shaft, or on a cam-follower 
which likewise be^ oh ,the shafL The action 
Of the cams is! to push the shaft and thus Its 
roller in one 'diVeatioh, the - return movement 
being effected by mqw^ of a suitable sprmg 
in coxnpressioh, ii^ a manner known per se for 
proi^ucing return movement. The drive for the 
rotation of the smoothing rollers is by straight* 
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cut g6ars of kno\<rnL kind and of fatfc widiih 
sufficient to accommodate the axial movement. 
The jdbipe rollers pa the opposite side of the 
film are siniiilarly^ reciprocated but in the op- 
posite knse. Ti^' machine is run so that The ' 
fito ippves thro)iigh it at a speed of 200 m./ ; 
^mih. and the reverse rotadon of the smoothing^* 
rollers is at tfie rati' of ISl i^pm.. The rate i)lr 
reciprocation, at one comi>lete movement per 
itwo rtfvs, is thqjtbfore 95,5 jper miii. which Js^,, 
easily attsunaiEile wth lighta^^^^ . j 

If dedred, .tjie delay iii .time between th^, 
effect, of any adjacent paii^ of rollers, on. onie 
side, 'wii^di , With the figures given ajnibiuis 
however ' to le$s thain 0.04 sees., maj' ^also! ^' 
taken iht» account in equally spacing ;;clie' phas- 
ing of the three rollers, but this h<» not be^ 
fpimd to be, ilecessary, , 
Whilst the described embodiment refers to 



ing liquid as claimed in Claim 1 or 2i where- 
in each roller is continuously moved to and 
fro in relation to, the fihn. 

4. A method of Coating a filna with a coating 
liquic^ras' claimed in ,any . preceding claim, 
. wherein thfe condnuous ipovement of the or 
each T6l\tt to and fro comprises reciprocation 
.M an a^ direction. - 
:-5rf A method of coating a film with a coat- 
ing, liquid, ^s d^imed in.Qaim 4^ wheiein the 
rpUer^, are reriprocate4\s they are out 
rjpf phase wi A on^ another. , 
..[^6. ^ method, of coatmg i &m with a coat- 
jrjg. liqiud, al claihie4'" in /Claim 5, wherein 
both, sides of the film p^i coated aixd the rol- 
^rs oix 6he side bf tlie ,flto are phased to 
move in an opposite horilzontai sense to that 
pf the rollers on the oth,er side. 



SO 
3$ 
40 

■•*5': 

50' 

-';.-:{ • 
.-■ ■ ■ 

55 
60 
65 



'Z. ' A method of CQ^ting a film with a coat- 
an a»^ redprocadhg motion with ^ffl^ ampji** ^ng^liquid, as claimed in any preceding claim, 
tude of 20 mm. and a f fcquency of ibout 80' Wlierein at least three smb(Ahing rollers arc 
cycles/minute, it is dear that the am^Iitiidfe eiaployed^fot each coated side of the film. 
Hnd;frequ?ncy off the reciprocating motion csai^' A ihedrod of coating a film with a coat- 
be varied widely. In particiilar the ahiplitude • - • 
may^^be materially reduced and the frequency 
substantially, increased" until the movement! -of 
the tollers can b^t be described as a vibration. 
Further, when this speed of cycling is reached 
^ it iis no longer necessary, although still desir- 
abk, that the movement be axial; a vibration 
ih other planes gives useful improv^en^s in; 
the sm9ptbness of the (bating, presumably due , , 
to physical dis?tuibance of the puddle of coat- 
ing liquid previously mentioned Vibration 
othfer tian axial is diagra^nmaaically iliustra- , 
/te^ in Figs.i3 and 4, by the double-headed/ 
ari^ws B and C^ % way of example only. 

Al^hougji thf describeil embi)diment refers 
to cb^iting the filin' by passing it through a 
coating bath and then inetenng by means of ^ 
.metering.roller^, it is dear that other methods 
of obtaining :a metered costing, may be used. 
For example, a toaimg' of liquid may be. 
sprayed otto the film, die' spraying operadonq 



■ ing liquidy as daimed in any preceding claim, 
Miiefein- ihe continuous movement of the or 
eathiiroller to and fro comprises vibration in 
the axial direction. , 

9. A method of coating a film with a coat- 
ing liquid, as claimed in any preceding claim 
wherein the continuous movement of the or 
each roller to and fro comprises vibration in 
other than the axial direction.. 

10^ Apparatus for coating a film with a 
coating liquid comprising means for applying 



the. coating liquid, to one 6r both sides of a 
trayellihg film, means for metering die diick- 
ness of die appliid coating liquid to a desired 
value, at least two smoothing rollers mounted 
to contact the or each coated side of the film, 
means ' ^or rotating the rollers such that the 
surface of a roller in contact with the film 
travels in the opposite direction to the direc- 
tion car .travel of the film,, and means for con- 
. - , . . ^ . . . . diiuously moving ^it least one roller to and fro 

being contrqlled to give a coating o% k destr^ .-, ^ji. rp^tion to the fiim. 
tluckness.; S.iith a controlled sprayinr pper^^;^ ..[j^ll.; Apparatus as daimed in Claim 10, com- 
mon araQunts to, metering the coatingj^ore^it . j^nsjing me^ for continuously moving each 

. r .j^u^ jjjjjj ^ jgiatioa to the film. 

J'J^.'^pparams^ as daimed in Qaim 10 or 
the means for continuously moving 
.me^or j^di roller to and fro comprises mgflfiiy 
'fpt'i;edprocating^the or each roller in its axial 



ymki ys^^^^^ IS:— , ^ . 

^ 1. A method of coathiga. film with aj costing 
Uqpid, wherein oiie pr t^th sides of 41. ti^vei^, 
Img lihn "tf or ajje coated wi;h the.i^^tjng — 
hqmd, thfe thidcness of wh^ch-is m^ttf^d\tq^a;: '4^ 

d^ired valiit, and Vhe^ein tSe or eachipated; ; .;i!i...^^ in any of Claims 

side of the liJm is , contacted with at ^1^^ , • • • ^ - 



smootfung' rollets 1eac^ of i^which rdtjw^.m a 
sense such that the si^rfkce of the ronerm 
contact with the film 



in the opposite 
direction to the directidn bf travel of i^t ,^lm, 
and at leaist one of which' is 'continuously .moved 
to arid fro ih relation to the film, 

2. A method of coating a filni wfth ^ jcoat- 
ing liquid' & (Claimed in Claim Ij'.W&rein 
meteriiig & carried btii sviis^uent tq.opatiitg. 

3. ' A method of coating a film w^th ^ op^t- 



10 to wherein the means for continuously 
migvii^g the pr .eadi roller, to and fro com- 
,pri§es mpa^ for vibrating the or each roller 
>n its axial .direction. 

.14. Apparatus as- dainied in any of Claims 
lip to 13, wherein the means for continuously 
i^oving die or each roller to and fro comprises 
m^s for vibrating the or each roller in other 
than its axial direction. 

, ^ !; 15. A method of coating a film with a coat- 
ing liquid substantially as herembefore des- 
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oibcd with, reference to the accompanying TREGEAR. TOIEMA^^^^^ 

^^T'fpparatus for coating a fitai with a ^^^'^SJ^^d?""'"' 
coating Uquid substantially as hcrcmbefpie „„^'TrWr 2 

described with reference to the accompanying Agenc to Se Ap^iants. • 

drawings} ^ 

Printed for Her Majesty*. Stadonety Office by the Courier J^eawin^a Spa. im. 
Wmxdby the Patent Office. 25 Souduunptoa Bmldrap. Loo«ton. WC2A lAY, feom 
nAich copies may be wtained. 
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